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COMPIDENYJAL Jet Propulsion Labo!!Lory

ABSTRACT

Results of statistival S~tiedieS are applied to an objective recview of
Sergeant imainiteniance anld l(5,listi(.al Supsport With respect to i'lecitrionic

itcrits. Alterations ini the- Setrgeant nafiuteitauce voncept tiioggestecl by
ihe Ordtiatwc lCorps are analyzed. R cursnmeii atiuius fur inodifivatiOsei
of the concept ar-e preseiitid, iii the areas of the- allocation of t-st
statiojis and ni i-vehicle material. of storage-ri litdsihtv eval itatin ii, anid

1. INTRODUCTION~

This report pre-sents its objective as 13cssible a review, A. Sergeant in the Field
of tile inaiiiteor.nce arid logistical support tconsidering The Sergeaut wecapous systems will be 'leploh in' r
electronic items onla,) required to maintain Scrgeani it) tl,e a, tive serv-ec bsy battalions. The Field Airtillery 'Missile
field ins a high state (of operability tinder al) conditoous. , uin~rei most probably wvill be composed of
with a view t,- inakiog reconiinendatioits as5 to the opti- one Firing B~attery, hiavinjg two Firing Platooni each with
rnimr allocation of suppoirt capabilities to achieve ,.tch one launching sta~tion, and a Hecadquarters and Service
a state of opvrabilit%. Jlattery (Fig. 1). The Battalion xvill visually, bet tinder tac-

tical and aiiduniiiscratiiv uouiriil of the fiehldArmyv or Co rps

Specificafly. it offers recomnimendations, based on statis- commisandcer its a general support weapon. The typical
tical studies, for certain alterations to be made in- the fleld Army might have as inane% ais three Sergeetif Bat-
Sergeant maintenaince coiscept.i In addition, and to an taboos.
extent incidentally, it is inttended to clarify' some putb-
lisbed and implicit aspects of tile coiscept, and to discuss The Sergeant has been designed for package replacex-
certain alterations proposed Isy the Ordnani~ce Corp-s in ment maintenance. A user-maintenance facility~the organ-
Fall lF)58. izational mainteniance test station (OMTS), and an

Ordnance- maintenance facility, the field maintenance test

'Sikm.. t..TheSegesl eev~o inlei: aineniic- Cn- station (ieMTS), have bee-i desigoed ats intewa arso
eerto. Report No. 20-130. jet I'rapoision Lationitory, Paseadena, the Sergectnt weapons system. In the past the jet Propul-
California. July t 5. 19-5t I Secret). sion Laboratory has prop~osed a maintenance support plan

CONFIDENTIAL Page



Report No. 20-132

Jet PMoUISIw ObohN_________________ CONFIDENTIAL

S1 . Maintenance-C oricept Alterations Proposed by
Ordnance Corps

fn Fall 1958 die Ordnance Corps requoested that tbis
i;RN RA PLTOON Laboratory examine the effects upon0 SergeanTt operabi~l~ity

0 anld mananblt fse,. cral jnooposed alterations it the
s~basi i n aintainancil pity of ol o~f the Sergieant wveapons

5T [BASC System. The alteratalns proposTed, as thsey fill] within like
oss. Scope of this discussion, an listud below.

PPEO¼TIBED LOAD) 1. Removal of all el'.ctronic octiga5T SIlimesan
4 I;,OANCTSECTONS (2.d1 PTIATTOY IfrIom the loonuinevg Station.
6 6C)NTROL SURFACES2.eovlf I htI1i''(IriTg-sTsIyan

RESTON AIRF misl-uiaw-smlS'pares fnrou the M)ITS.
FCION SUPYOFCR3 Bvnwwal 4f Jll lectronic asserrilblx anid sublslsvmbTI1
814 AMMIO IPAIN (AMMO PLATOON, ITO 9 SVC GOT ORA Spares fIn-Tn the 1,NITS.
ALLOCATED TO r,4TNT, PAfOONS AT DISCRECTION

OF IN _-0These FnainresTII %vooltl Serve ri, reduIce t~in initiil cost

of the, Scrg 'ouit weaponsff systemn bY at conisiderable
amoun01t, ai-lti TgI it Should be nTott-d that the end cost

Fig. 1. Serg~eant Battalion Deployment 'w'iIIlt not hNe suitstaritially differcrnt, I luwesu'r, the sco~pe

aindl e'ffective'ness of thme mailT tenTTTTCT IT1svippot wiouild lic

whiach Ilocates onie t )tvTS tT, eachJ Firini, Platoonm ill tt sevcrvly limited by atch char gvs,

Serglea'.t Battalion, one FNITS to cacel Ordnuance Direct- It is conmsidere'd, tlmeveftvm , that th~e Sergranut (ITaiTtT'-

SnpoTTurt unit, anTIon TWIN ITS toT valuiT Ordnanmce iravy flance phMT ats 40',r,'d I lite suuggestions liste'd 01)il noTt
Minaten~ance sIuppjiTt facility'. pro~vide adeqummate suuppoIrt fo~r SCTrCLTTit; further, it willl

Eakl, r, :!-.o major items of groutid equipment in the Eomt Ib, ini harmTonyT with thu'. ulailntemianel' phlsmieophiv

weaponTTs systeTTI is di'sigTTCT ~to carry IOM~ onvehici ;,raeigned inuto the '.vapuifls systee.,

spares fur its oIwn clietronic operating eq~uipmnent. In Time basidc Tka :;f onutentioun between the Jet hoTlTni51TTT;

addition, the ON-ITS was designed to be ;able tuo carry Laboratory and tlhc Ordnance CTTT-ps lies in the a llocaticou

200% missile-guidance spares, ITcm the liMTS was designed of on-veluicle spans- (uun-s'clicle Tnateriuli or OVMI em tlk-
to be used in conjunction with 1007f assembly and sub)- inajor items of grTound Eqluipm~ent. This probletTm is tlmk"II

assembly oiganic-stock spares for all major items. up in sTTome detail in Section IV omf this RvI)Trt.

Page 2 CONPIDINYIAL
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sad by 11. SERGEANT OPERAVCOS AND SUPPORT

The tactical anid techniical requirements %N ho-li S-rgeant fire onl tinin( Trhis probability i5 equivaclen-t tol f it( prob-
hat tiso has heen designed to neet are vi forth if, tihe Sergeatil ability that a failure will lbe dletectedl (a;Isiofiiig tat art%

N'biit iiitary Characteristics,2 The mnainteoanlce and support failure willbhi di-feti-tiI arnd will hidi ýilei fhluy 11ug). he-
(0t the pi~loisophly, is part of this design. flowever, some Alter- rate of reliability dI-icy is the tinte-ratv (if iii 0 wiuls. (A this

'l-apiils natives in) the nlaiulti-ianie- planlIiyb conideredi ain)( [1iridiisiiitr after a dit ckiiit of tile nmissile. Thois. to ci al
iiin thisev-alulated i it termis o f tile Nslitiiay. Chtaracte-ristics, luate ri-liauilitc anid the relatied eonleipts reii ires the

statistical niiidel hi-sciibinig the ieeil-rrelaoif faiihri-s
Spares A. Meodes of Operation liiliircs ~ii thei Scrgratnit weapolls sy .sti-O) are deseril nil

IV andi The Sergeant Battaliion wiill fuiiietioii inl tworaical - v two iunodii. Ot~- infidel inivolve-s wsear. It has us', bear-

-ITS, dliffierent iuiidi-s the pleet~illie iruinii. auiil] thie wsartiiiie itig onl till ternis 11,-jg ifisclssvl- here; it is expllainedi ill
(or oedi i-u-a-t-a)mode. In peacetime Sectiion IlIA. ThI ,i thtir uiiliilI postolite-v that failijui

thei emiphiasis is o111 trainling aniiiil mii iainitaining ri-ziidj-ss eel ir hx. chiant" -- ,i-ai. - i--al oif 611iwi after at dcckol iut.
in the( pri-s;-fohed load oif mnissilesan ; ill tilte mlajolr itellus and1 that there is if,, %%a -f , ýoi lniwg thait a failinr has (a-

ll coist for piissible- war. in %%arl or immeiidate threat of war. Ser- bas not licuwlS-d im-lept ;iii iltespt ;,, dia-cliii it or fir-
-IabFll "irawu will bei ablle iii Osliultai if c rv hligh degric ofu till foissihi-.

iCiost readliness -fi till 1)rlsrihied lioii and in) thii hunnichil., sta-
scoipe tion and to deliv-er witbolin do-lav a high rati- if fire. 1ii Tins secuuond modell 111-s-15diuiit~ Srrgranii pritlighit fail-
Ild illt add it-ni, tihe Fil~ing P'latoonis -0ll he capfable of pe-fiirin- jo-s is based ill thei Poiissoin distributio (i ut hlaulli events

lug .,hioot and scoot" mission s whiiih invoilve i apiul and is best lieseriheli in te-rims of at galiii of chuani-.% it is

ainte- einiphe -i-itt firing, anud dispias-e~uneit its tihoiughl in eacii Iinuiti- that tlassvs ;ittiiia chieckii it
ii uolt All ot thesre capabilitie's placc dir-c-t requuiremen-it, openw a dive- plati-r- rolls oiauir ot dlice. This rill-:, i4iF ,gz;
tau till 0iflainatenance-siippiirt facilities associated witn Scr- are such) that i-acroilln of tii-( dice is it new galle. If tlii

;gChi oe it. Any mnain tclaoce-suppilrt plan priipu~ed !or pla;ye-r riolls at iinumbr iothier thl itii go--ive 1111 (sa% 7). tifi-

Sergeant niutst he able- toin iect all of these req-lirenwents inlinitr' passe5 lliveiC futllli. If lit, riolls the 7. i fauiiirv
hsi ~ effcietlyand eiimh~y. t uiiis hi abe t ~-~ ~ ~clI~ ioccurs- Tlii- player is ift allowed to si-i theil- eolnt i- of
11solitificint~ an ruiabv.I! ostbrale on-e 1 c nin'_ the roll hut there is af scolrkeeper whoii dioes ke-ep track

atiiin tion fro") peacetime tii wartirrie operations raf idlY and iif thle (iutcomes. At any time the lslaylr can ask the score--
i th- wth miiimllli ofaltraton.keeper whetber or nolt lie has thrown, ; 7 due'- Psj;l,!

akla-i time lie askeul. Obhviously, the longper he waits, lwufuri-

B. Statistical Visualization of Reliability, asking, tlis- inore like-ly it is tiat hei inas throiwn it 7.

In order to evaluate if wal of prioviding isuainteniance Thle play of the dice player represents the progress ot
support, it is first important to understand. tilt e closely time in which chance failures occur. The scorekeeper,
related concepts: reliabiiity, reliability de-:ay. and rate keeping track of reliability decay, correspuinds roughly tii
of reliability decay. the checkout equipment- T'he player asking till- score-

Reliability, as the concupt is tused in ft's discussion, is keeper wluethen he has rolied 7 is analogous tiua checkout
the probability that the missile will lire -un time after it orobalyitynig atter-pt.The inuther gam, wiithctspninasitom

is removed from its eoustitiners and asaembled on the froabitly t i rur ei h ae orsod oi

launcher. Reliability dc~ay is based onl the opposite of faryhigh chance of failure; if the numbexr on tine dice

reliability, that is, the probability that the missile will not whccorsndtoafibeis2or1,ihmnmu
probability of iuccurriancv this corresponds to .low.

______chance of failure, What the number is corresponds mo the
rDetiuelopnaent, Teat, end Veuuiuestrai,., at tlhe Sergeant Field rate of reliability decay.

Artillery Guided 4,11.su-le System, Technical lttusairewniuts No,. 19t,
Revision No. 8t. Rewea- rh and Developannt Divisiin,i, Redstoiue Suppose heplaver wishes to maintain a highl conf,
Arsenal, Huantsville. Akam'niai, ]inus-I, 1RS7feeret). dence that he has not rolled a seven, Since sevens iiczllr

AL CONFIDENTIAI, Pas* 3
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(ltitc' frcTCactIE-10 Itt itst aisk tI,, s kn1vlw fi.i ften. [
if lie is trying~ tu, maintain aI certain ctotet. nce that

It(- hits inot rch lit i 2. he rcc-d cit c aska so oft, ii Ain,, if

the placyer will acoe't it alotw c',fidnec- thiatt 1; , Iris not
rolled 7, lie iwe ti n t ask so oft,',,. FC! M A

III latissi, cnainiten-incite tic'rns, sttppcist'a high -lTtIhilitt 'y

Ad'iandat is couplded svjthI a high ratt tIf lialiabtl;jl th- dcait
(2vklc'ktitS Moitst b,'- SeliU-clicld jcititc' 1)ft,'i. I~ L!

(Clacas. ir inst~itaroi-,,ancs priiltbtliht% (if scn~o t,,, -nt facil- L
RFTJRNF- ORtire. is (i ptt lcow. chiek, ints ocit-d oil t oiccur so, oft-it. Alsoi. PE RIM C CHECKOU7

if a Itiwvir rcliobl~ity stanidaird is acciet-c1td witt a Iough BATALLION-SUPPORT ME.THOD
failoir, prithaltilit~y. ilchv-kicitu i~ii ht 6-i ni'tei ." iiften.______________ ~ -

Thinti 4 is,-sil that gist-ti the rate 4f r.. liahilits
tlce.av, ithalimc (-tie, t Itt- strR k huttsve-i Ilic let ii of rih-l __________

cicits tic arrin- act at iiainiiitu-citic ptl~an I),-t snititd t! sestenii
ri-ihiirctim,itts. ASP

C. Methods of Supporting Sergenint

TIhe stwo oaticttcnattie-siippitt inctIod uii i ii cia, m tsicl- PL ATOON-SUPPORT METHOD
c-ratiion differ in the atlloctatiton of thec tnaijcc tsear test-
eqiiipimenit itemr. Thte first altternattive placees this sispottr
ait Bacttaliion let-l: it, tI,, tvc'tnd altvrttatisc'. the i ritig Fig. 2. Missile Checkouts under Two Support Methods
Platiioin possiesset its ,issn testinig staitio~n. Tlic- ts,i e eck-
niot andt suippotrt %%stetits aire shoiwn tin Fig. 2

I- Battttliocc-sccjtjort cci-tltot. Ur:dr zlice f;Nt scleniii. TI,, trainiinig titissr iicf! ,t 4 X !rO TS itt thus sojppocit ti
the Sergeanct FAXI Bjattailioni wiacld hiave inly tint- 0'-I -'i figutra~tiont coutltd casil% ~ liviprfitrnci-d b%- tihi Ic-st traintinig
Itraitid act thic I leacdttatrters intI Service lattttry. Ic-ater- if ill. iiti1tlt.Itiltrani. ing 11t. tratining icissin Ittcf tIc,-
time reaidiness of the ptrescribed load woculd be asstiredt I-V othi-ioeiriCI-i1tts In tlti- llactatliiii air' c cctAWLI'rt-t 1c1Y tOW

peritidie chteckcutt tif lte missiles in the Batt-ilitnIrci -. dispoasitiontitif thit- O\IT:;.
scribed loiad by the OMITS The ability of tlI~s taititin ti The aililitv tif the( OAcTS tic maintitacin ilti- pr-so-ilsd
perftism its funtccioin depends tin the loeatioin of tte pre- lotad it a, heighitecnedi %tactc cf ri-aciiniss in ssartitit- tie in,
scribed loail and the timce-between-cherktiuts requiire- the tinmediatte threatt if watr aigaitn depiat-cs ctc tlti- raiti'

eneit. Thtus if the complete prescribed !::aa-d were kept ttt tif demay ;it rvdiaihility.
the Hbeadquiarters and Serviee Cotmpany,y the OMlTS couald
easi!y perform its taisk noc matter how short tlte time The ability oif at single OMTS (witht 1007 spatres) ado.
between cectkoiuts. If Ilthe laad is scattered amiong the qtiattely tit suipport in at vraigo ratte oif fire at Ihighi as 12

Firing Plattocns, and the Firing Platoons are as mitch at rond Pe -a e atlo asbe eosrtd

2fl miles frocm Battamlion Hecadquarters and 40 miles from ;imutlatiotn teehniitoeis _n an !PNI t4 Zimpiit'r.
each other, the job otf the OMTS becoimes slighttly more The twartime use tif the OMTS in tlt- Sergecttt Batttaliton
difficult; its depenidence uiptin the tinte betwecen echeckoutus wiucld be reastricted to MintentitClie[ (If tlte pat-Scili'lxl
is greater. As ano absuird example, if it were required to loail of missiles. Iligl i rittg raties woutld Icc- sitpltttcicc K.
check out the complete prescribed loitit twice a day tic the .. rmy Ammunitioin Stipply Poiint. Thcat is, tice Firing
maintain a certain reliatbility it witild be impossible for Plattootns woutld draw chierked-titt missiles ft tim tfil Sutp-
ono OMTS tic hatnd](- kte job. ply Point and fire them withttut aity chec-koutt aidditioinatl

i~ o4 CONFIDENTIAL
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to that pmrvidvit Ow lalmichong Aallion iiself. it slitmid. aiori, tile nijuinmtininn.- rvqigord fill t he pirticiilar tirinig
lie nouted at this pitnit that the laitiiehing-statiisi chtckiout mission is doubleshd.
wvill detect eVery type of discrete Miissile faillni1 ewhich 2, Plitoon-suuppirit ililislm. I'le ' ecould iltviilitjt'e p~ro-
tile OMTS will det!ct, that is, the dlaunching Staltionl Will vides that eachi Firing Platoonii have its ussvis ()l'rS- [it
reject every had missile that tile OXSITS will. Tile onh, tle iusaintenancte plaim de-signed Itn thit- I hitrati rs'. eaci
diffeivruev is that the, lsoocliiisg statioii isolates !jiluc OMTS is eoisplete with lttXt' O'NVl_ TIie ( rdnlaii-
turns toit particilar miajour assviouu nl;''!e -s~rs-s. * lncn .' h lnjtttniIal(~U ~ae
vilixtor. guidance, section, oir fins. while the 01\11TS Isotlates arieid pan ()VI ith fr dw arih tit n pevt .1iUle ' spjituar~e.

na Ifrinet ions ti; tilt, assembily level. iif thle tsrvsýu Istif htld. either mif thesw svstvlas 1%u01 pvr-

learly, th rcdm fdaru lekt-mtfoirmi ;udiiiatevi As hs~ i:~.ias d hvvl 'la.ci ihmi-
1 I, hepycemeofdrxvig liekd-li ilisi-S Csjst' a iteriimmte posis~ibility thai t tilieh'hat tmi'-opiIijti

fromn siupitl miid lirfiitg thriem svithmoos (NI'TS checkouit nmetliez wituld lie theiic l on fa;sihle tplan to itaitit'liti a
depenids for suemss mml a rate of rhiahiiliiv rh-,cay swhichi Icvvl of realittiss. if thin' rate mif deeam iii wki bility after
is loss' enmioiih that thle imissile wyill still have. all accept- elueckoiit wevre rapid vuottoiib so thiat s'irv freuetiint -,ltui -
.itbh 4; hi . firing oil fiini, sheii placted oill tInv mitts "ere riti ioirci' to iimtaiiim the level of readiimtss.
lialticlir 'after sonicnim iiniial ulelay whlichli tiihit. for Aanit slmutilul lit cmpIitipuztih thalt tile poms'ihuilitŽ is
example. represent tile tiisme reIumirenl to t raiimstsmrt the remote. Peacetime traiatii r~ cmjiirenmemttit a r fuilfillied iadv-
r-ounsd frotm tin Aititmittitiuit Stip5ilv Poiint to tile laiiiili u1oattly-N li either stii
mte;_ -if the rate oif decay iii reliarlm~its were si, high that
the pnilibaliitv mf firing oiil tite woulld have fillle lielt s tI. crtneujaslt o us vtis 5(iiiia

tilei acceptabile level Iefoivtile 1m rom iid hail arri~ved at time, hi thet tiriilmlm of ( J i'\f sellm ss'ili !ie iliscumi -v illii Sic-
lomicli sitt% Zhin-n an SX\ITS rlim-nkoult primr to asseiimbly timn I V. -rliv platoim;-Nuip. ,rt metho liIii(ndiui is stimlmaii-

of iii- misale on thle laiiiicher w'iild hse rerqiired tialiv tile inaiiit eini-m plua ats dusecr-Jvls iii the Nlaiti--
faiace Concept") perforims satisfoottrilY, biut estrava-

Thle suppmirt plani iii Muchii tht, Firniig Platoooi draws ganrtly. ill thle Wvartiiiie sititiiins1. liS IS espCcially trote
checkeitd-out missiles from the Stipply Poiiiit and fievs tluctit if the rate of reliability decay, is low: the rn-silt ýs

1urividcs that "Shoot and Scoot" missiiins ss'suld he Per- eXpemisise eqluipument tiedh lip With lir.tle mir nhothing te do.
fomirted withiiut thet iimmedhiate siippoirt of anl M)ITS. It is emincltded thiat the systemi witit two OXITS's mii nit
Indeed, if an WNITS checckout muf the missile is reutmiirenl OVI- wviil be unabuhe to perfiorm. adequiate-ly ars of its
immrediately efr firnig iii the "shoot and scoot" iper- missions iii wvartimec.
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19I. STORAGfi OF MISSILE SECTIONS

It F-celus clear frot ii the psrecetding dike' 'ssioni that the ou biestenidilt-ftemsilalst i tte

y t the prohlerii if whether to hlave out- OM IT pr lesel it had at tite time of tile previous chleckoiut- Trhe
flattaliton or lull ( )VIS per l`irfiiii Plattooi is thei .itv of word "almost" is inserted hee~aists somet coiljoltitiits ill
decay' iii relahilitv z-fter tlieekoiit. Sinice this rate of decay tite miissile ao-( soihijet fto %ear, arid lach li ch kruit (.015(5

in reliahilitv after checkout or storage- reliahihitv is so at certajin aili-lout of wtear. whiceh decreases rvIiahilits. Thle
imiportantit %IIt hut tielseiissed ill detail. Fir st of all1 storaive ntol-mhe of helitkotits pe(r unit t ini or. iiiiersilv. the,
reliabl~ity is deliiirslias the' rt-lialiilitv iif flthe missile as a lttule itv' clrreklilnts. w~ontd fto mlain~tain a Ollalilit
funcitioii of tjiiii'frioni last tlieckolt. greater th~an or iqii~i! to ia givlllve Il~] eplends o:il the( rate

It s ncesar\tod'tlo~~i'l fll((- toat~ eriroinvd% at sI-lijel relialiilit\ drops off as aI fuiictioii(of timle fri-nl
It s oeesir- tl istui l~lisi tre sttale 'C~O ilII'lt% list el(loit. lllTheli total Iluilllerl of vlll~lklllis -liich t-.ll

which tile, Sergeant is likely to ileurotite-.% fit ill cases the(

Ilhissil. ' sect ionis 10' .ssulnedf)Ill t h stoocd ill tlrt"i scaled b hv~r ni. dei (1111 tflit- raft, at sI wear
cotinr.decreases tlC~ilt- mxilolli IclliielllllI rl'lallilityý thos tlbeo'
cllilt.,iitWhd)tlt V1diltX'f h lers.i -111-i

I Pflssiuv Stora-li' is opteni stoIll, o~r StrImao ill walle iftls afterI a c-hIckoitt s\,ill t1 .I- L- thrl tt,, I--relt~il-il 11
liaiises in whlichl thll inismill sIT-tilils arec - tt' !ittle- Illeise 511111, asstllllllils% has-. Icallcll a tillilt in lici

tailitrs lltwts-l''e the last ch-lslk..lif at tIll- fa~ttlr% andItll -13Iui llval ch~l~ n i il(

* liii ~~Batalion~ tr~ilspllrt traidirs ill the fielid. clIkit.

3. twirld SnloriCI' is the( earrviotg aroundl o f tflit, missile
sectionis oin tIle- tian~port traileis ;is pinl lf tll- Baittail~ion-M E IS HEKU

* ~prescribied loatd. I IM c 'EKU

The stll~age Military Chlaracteristic' (Se'ctionu 1.2.11-1) ,
*prestimablllsch'rs tol the coinhiattioi. (If psIve- storage -- -~ 1---

* ~~and transport storage. However, thle frcosu of interest ill '

this treatmnent is fieltd storage. Reliability during field -

storage decrteases less than dulring th.t combinlation of
passive and transport storage, acctordinsg to thle experience I
tof this Laboratory with the poitentially rouigh treatment D

which call be mreted out to the missile sections during )\ \
si--h optratiions aai loading and unloading at docks and js .

waehues om uictonznetucad rail trnpot
or constant llandimng in thle Aunmunitilsl tralyPonsport,

TIME

A. Fild-Scro-e Relch~itI O NO FAILURES OCCURt
7T PRESCRIBED TIME BETWEEN CHECKOUTS

The (-liability or rtadiness of a niissihi in the prescribed tASSUMED 2 DAYSt

load during Field z;!orage is mneastured I ythe prl.'sahility I NOTE AFTER iVIh CHECKOUJT, PLATFORM AND ASSOCIATED
I GEAR MUST BE REPLACEDOR PRESCRIBED TIME

that the missile will fire successfullv At thle time it is I BETWEEN CIIECKOUTS MUST BE SHORTENED
removed from storage. This reliability is a function (if I
time since the last checkoitt. ThU- rehiahihitv tf aI missile Fig. 3. Effefct of Wear an Maximnum Achievabi&
diminishes as timie increases after a checý.otlt. Each cherk. Reliability and an Time between Checkouts

Page 6 CONFIDENTIAL
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The steel) paralilel ind~t s i -rl' elsc'lt theimii' lilt' It' ll Wk - i

svi'lr itSotC'iatc'd wvithl a l'lllt'kI ti. Ilti adiditionai cheltt-

Olut wouldllt birii tilt reliailtiitý Ilf the mliSimlt lilt) to R... G;I

ilT' time hetoti ..... tchcks. T. hI 111ie till'l timtl wl'jtlin'i - -

tfotr itt- (1:1(l;t% tilve tdpass Ithrot' tt .p Ts e siriughped1

reiblt.Ea .... - -.jo 'ekotm dcouaw ' dw I -

littlll' lcIt ttit'iltg teilbl' i~t% btntilisc oll Ittar Th I'l asir tin' C t 25 C

-'oMTS Ttisl ~i'iit ' wou tld ha ~t. tlitl' yitt'kc. 1ist ubitllll it' titie riib- titiied ltt'tttstretnti lti

otiitt' !ttt patict.- jn t'oottwti co attIit T il C'o li ;'t' aheie i6 d tidit at ttiI 'lsitltin
T-vwi so ihapret-it-, tiie chekot wouiier l d htd en p te i- etrs siili etit ie 'l'rtlv'ttepri't''

reil oailiity tifSrgat. Ailc ~r si fl- itolTS p111r c Iattai is a ftrtl okfrn 'ti tsit iih ekdotb
mored llo adeqttat- tttter tite.o~se wirctiiestaitces. The thIMS n esrawl ekc fterstt i hs

s-ightl ight lea It ) ; assgtl .... to ne alti illTS e r oFirig ig iih eardh heO T.at etd ilh
Piatoon. keptnes ofi theiio repirs (Th seen msle tilthheefe

HoweerIn noitcing tihe oelationso hip Lt'tbortoey th th th frns Tts eod willpoie trlm

shorlsenting chglyunlkely pasitutonoccuR . tecost of the Fnr' simat t4 til-Soae r eliabilitydeaaitoofSran

/Iphut-lt n-1 is:'ll;%lct.d f h improvementltOne them %ginever-User Es-altiati!n. thein ite EvIat- in n

11,~ ~~~~~~~~~~~~~~h fe igt iz1 osiewoerlaiiyi il ieldlie it' thel weapk-ons ;sseit r until ti~OUplegt Odnanedl

SCoontinuing Ehermimntaln'd;ta Program bt.IccO CorpTs land bat teamlet-in ,t conmpdette satisfactor firn.Th

Starng Thithsx-a thfirst bEnginering-Mcodel Sergean themiselves winl abale fintrole tile ratevrofextent its reiactiit

sinnd afolrc t siIhe eid statnBatlishdof.Th taking thbemisled for Sergeandling asd atrtpalie environment.

jetJINTA Prouso aoaoycnenn h edsoage byec7isl n t ufrnrvo h inir
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1,00___ - -

Studies hit-( si oun that in order to) itrintaii ;I higth

level oIf 0 1 )tlabilit5.a comiplex .%stviiIn !11st hae vithetl
oln-vulljc-Iu spa~rI-s or ait i. L rl:tl spares slopp-IN ]in( 9
with a I tiaix tillv [)Ilt Ol orderI of a few iloisý 09 ý- -A

-80
A. On-Vehicle Material s

080-h DELAY, NOVM
Itis imposiblel~j to l~ii~ltlslO-i aI sipius In),- that B 8 -hr DELAY. NSOOVM-

iIveniioillud ablove. iThiefort. iii ortder toi ma;lll IItI L Wi I 0 -7B0-5 E~y OV
lIfVt- of opt5labiljitit v oatlliplex Svstiiii Illimst hav 0%.I Ua14 -.nr DELAY, 100% OVM
IIowcvt'r. iii tit,. Srrgveoit (I'.l)illn - stelil tilt- reIl(t ll Ii)

-1 030 -- I

OTScldhr.; dedInItd or hspal C "s for a Itg atIl I

Sti e ri eqlltise lr'twrr'l5 o tll ( ' llt] 1. 14 Th s neltallo i Ilit d 0 50 j
* ilt0II~;t pari o fi iotla misstile rfailm,_,. IIIaddiition. f tc it d

condiations -owdkvpr the, laodMTS mstato -lila(A font 0540 40 a 20 I 0stil uvsl hi nce i ti s hg rates 
lnd vt~ l m intai the' iial'igiiti'l 

li 
AVrG tEBT ENDM NS r

repadirnes apahiit-. The resitic olnf 4taisicl- -tlltihus 10 Fg .Efc tSae nCeku eilt

missilder atent to supplirn ombt the firing i rates If-j ma(rke :Jeine iia) snels' rhbyrcl
infrqun lcastn fin wartime wh`as1pyln

2n. i Othe IIISfr a differen' t delMAay time fIr roVWNlac- wtn 0hu etx Vi cisdrdiavlill at
teat oft( awaile oM asmbl. MCurves A. B.;lx andsio Cs 0icc th20 SmltIaeO nwrie n

tmanwintheayn tim, eaies of 2. t, 8.and 40 hours respetivly. paeis Iwatm tts ssem esnhetii~ ~~MT Cur ld D v delnoostrae th eformsance fof islnithe Oth requr htt~OT eildwt V npae

with a40-ourl delayr time radnds 100 biit OV f Figue6 tmrteltl-son twtou Vhtwt h

apIniearthim contvras, thown thatS ans MSsItla l I0M toV 4tre 30as enug 10i in0rpdcagoe

illstat tod aont 4 Ino delay5 time pertiormscase wepelasean tos atm t

aig masr oftie blivifa inleOITItAhek uIxeine iiaypronlwl rbbyrcl o
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RING1 RATE IS'is4yI)t suffer weal-F, repre'sent aiprisiiiately 85% of tit( total

I2. WIT.I hrlito o lw o the C )S11sll ii vola-

forapJro~u~tv~ 2.,;of itsoi'latinig aeln'ivs fo)I- .

z MAXIMUM 'U YH EA O 0SV liiic i'~I'llsc spiiCs iit-i"t w'siiytle:niun

NO STATION OSM of Ov.%I is so i'riti-.i it, tilt- laivi-fr ie-ct of li thetVI'5i
the ifitnajtion wi slv it muist iii -ik (Iit iiiissilc fivst

ghd to iiilvt highiifiling' rat"'. I-i -- I' Ii%

Fit, Inuaie lit,-15 lul~s f 'nu5 'I o,Il"

ow-l I t IN\i cliiekiigouot iiiissilt-at a himdi flimjlt rat . %%ilt..

-, iceI >151111 GM tN N suply islisl % ri'aisi ii'pidoUIIA iulci- 11,'6

0 755 1l 0 50 40'

SCPPLY-_§N-E DLiAY e

Fig. 6. Requirement Placed on Supply Line by FRVRT 2"slsa
Checkout Unreliability SCiP-ms I DECAY 4o-isies8t,

B. Selected Spores ,

I'lie plriniieii( ut 'tucingsii inilv selectid spaires tol Siit)MA)-ME'

port it complejtx Systemii Is ii'rtauiIv .1 reasonableu one. it R2 FAILURE OF
15 icr ha i 1i'~ird te iiu'i-se~fsei'-t't SPARES REMOVED I

represents tilt uiptiiniiii ,u1illatioii(if oones full stpires. ORD TO1511 1 AlLURE I

I'vet'er, tile. design if diei Su'rIguutn is such that !ireat ~00-12
1403

care ust ic taketi in making deiin t owih 63 '7j spares will be' sletctld A4ny arbitrarysdeisiuin rill( such 4 12 7? I

0 as 'spend 157 oif tihe toital (list oif oper-ating equipment on 6 aO2~ I
spares or stock thv three least reliabie assembuies in each 1 504

major itcm,' e~tc- %-ill in mans- eases result in sertious 4042

impairment of the over-all Capability oif the miajor Item. I 386
Iz 195

IC. I~~~~. Mlissile. In tile case oif the missile, at policy of selected NOEOROTASAL
sot tocagetifspaes i m-nd~tii~~ 110 of he issml~ies~ 0 INDICATES EXTENT OFstocaguof pars i nlndaonSomeof he'asSrlilic A:020 SPARE-ASSEMBLY RIEMOVAI.

nein the missile -are subject ito mechanical wyear, as has h.-,n IN SEETE-PAE

ast. discussed previously, Toward the end oif the 'chieckout, +EAILT SCLi
oto ABOVE EG , 4 1801"

and life of a missile, repair of such items, becomes more and CATES SPARES REMOVE

rom more frequent. Also, a few of the missile assemblies are TO o ABOVE I I

eto at muich as a factor of 10 less reliable than any of the 2o 14 4 i 2 is m

C72EV- other assemblies, inidependent of tile'chseckout'life.1these LEVEL OF ASSEMBLY RELIABILITY

h the assu'mhlies cao be expected to fail more frequently thsan TO WHIiCH SPARES ARC REMOVED

cover the othiers. Unfortunately, little saving in money can be g..EftofSlcd-orem aln
expected from a selected-spares policy for the missile, Checkout Reliablity

ITIAL CONFIDENTIAL Page 9
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hirge linumber (ou fl icd 1-i ,' 2-51M) of ci-url';lts. P10.i :i F.! TS. Thio O rdnoancei checkouti stationl, thc FMT'S.

curve shiowss tihe cfict- on ( )ITS Ircrforniaairc ot reliloy- requires sri~rl' for p'ihlaps half olI its asemlsC1)ies for 11sc

iog first thein ost rehiblvl spares, their r'niovitig in addi- in self-ti-st jrriceiloris. It is hieliesed thajt a scleeted-spalvs

tjion tile sle itiiist ri'iah, tt-.t. Perfiiroavace dropis tor, policy coi itd he i'ffietisely cinlotlviI oil the, rernainiiig

r;lridly, iiidicaitiiig tlji i-strei'ii ini~tip~taitii(if O)V\ it, csselnbicis. Eitlier the FNITS or th it(rditarice 1)/S uoit

this situation. It is 1unlikely that all) (.Ir -tud-spails pv~ic % to wslnhic it is attachetd imost haveyt availahht aiw conlptl''

couldk ht. wo~rked otit for liit.oi' MSsst1 witild rit sc! of spares for thei (M)ITS and thle laneiinidjit statiolt, ilt

cithmr s-riolsisy (lhgradUthit' lie ka):,iiiitV Of the UMTliS oll order to tualotaji [liv iapalbilitv of suiipport ing thei Sir-

the one hand, or, oil the' oitltr. resilt in a spares stockage L'tcant 'AM IIalt~alion Irv merans of hIlt replaceenwt. A

for thle ONITS repusositiiig 80 to 907 if tlji' total cost tif Policy of selch-ted spars stocktitte fort tl~' svskte sillnh-

ONITS iilti'ativit 5iitlli'. assu('rnii.a--mlies Nevins reastonable and woikable.

Pa". to CONfIDLINTIAL
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V. CONCLUSIONS

it is ic-eonumiiodiccl that th, Si iguiii FAM Baittalioni lii establishied. ( fie.kiiits; ii in fircyijtit tfi.'i ieiecssaix
lie oirganized wvith mwi ONIITS. whichl %Vill lii assignedito f to main tainii a givent le,,-I if i-adinciis rednlithtIle itaxi-

Ifeadqoarters adin Service Batt,-ri. It is [lie eirgiire-riig Ililo acievable ' ielbihihj b' hiltsc of wvtar. it pal i(- it

fttdgiiilt:- th lIN' Je tioptlsioii I.altioator iv tha~t tilie field- pvthtfotiiiiii toii-fieqiivii ewl tkoutts is uni ii-- ii,-al1 tiold
stoage. relialiilitv otf the Scirjwantt tilisili %Vill lie suchl as dangerouis. Pet itrirohtg ti': Iekti ,i i tiehlr

ito tials allocteionta of roore thano ti- t )-IS 15per llialtuion firinig is tinieri' ij-v anld mnlidsirabhi it, ams ca-t; for

extra;vagaint anid of ii itlvaiitai~c it. :iytit wii seftrnittet. -slhoot aid st'iitttiiiiis s,,-lV a bicklmtt elittlies [lii

A conatininiig islueriniiuit to ideterminue III( I'wld-storujgc innni toa Iilo[ fur itin osi 1 tiui iiteig i

relabilitvrof the inissile is recoimmiended. Starting oiitie Thedii in 1xii t-tt )~ e pit-itoclhtti-i-s I

first FI-,niiweii iut-' IotIvIrunl g ti.[lei pilvigatti shiouild c..I-tn "lattiuih 0ýsili, 2 ~ statio j iMM (clectro itus' r';iC

'.;- throllgh tiliteuizi~-siEltt~tii the

miser is awareý if EM
1 

tle rainii~cat huts of [Iii- F'it
1

-StiirýL!- fi MPi()sI-e n-geIr- bal I, II

probulem, and tiotil [lit, rcliahuiliiv is establisli~i tii tiel (4) sift ii d Stdititat v.ýi s for stititit 'mwttliblius 1,1

s~i t is fet tiiiii of [ ieP isi st r livii iecv,% s; i r- ret-tin (Iloti Ius s! oit I (I wf ic "Ilctpoci- bad(o 5
be lliildA iiordiacI [Mr. turgatltie spares for lutittin ug-mtiiiii igid 0X)SllS

lie ioiiateiljitintediatel. ssiiultli lasituteil %Ni!ifl IS~S; seletedii siiii~scmti

A piiliev of pieriiodic eluieckfutut for [lie uaiinteantur (itf filN spalres fur ill tluutrsiit. is,,oujlii_ i it, tie.i....fruui
tlie Seigranut ilattaliin's prescribued litad if missile, shoiuld S% stetm-

C OM~iDIN I AL Pete I I
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